
CO03 COBETCMMX 
C0UWVtCTV14£CHV1X 

ptcnyB/wH 



09> 




sy„„jLjauLfizi 

F ">\ R 29/10 



TOCVAAPCTBEHHtW HOMMTET CCCP ^1 
no flEJIAII.M306PETEHMfi M OTOFUIVA. 



OfWHMEf fi§®BPETEHMflF ig^ 



K ABTOPCKOMV CBMfllETEJTbCTBy 



(21 V 3306325/22-03 v ;? 

(22) 22.06.81 

(46) 1 5.09.83. Bion. N* 34 : ■ : 
(72? T. C. A6flpaxJ4ftH0», K. .B. Memoir, 
P. X. H6aTynnHH f H. r. lOcynoB, 

C. neipOB, III. K. UIB53EM3TOB,* : 

A. A. JloManMyK, C M. Maaypax 
9 P. B. Kepuym 

(71) TaTapcnft rocwapcTBeHHMft. Hayroo- 
HccnefloM rente ih A h npoexraMft recTHTyr 
Hc4>TffHOt npoMMmneimocTH i, * 

(53) 622.248.4 (088.8) 

(56) 1. nareHT QUA \h 3179168, 
Mn. 166-14. ony€riHK. 1965. 

2. ABropcKoe cBHnerenbcrro CCCP 
yb 562636, m. E 21 B 33/12, 1974 
(npoTonm) • 

(54) (57) yCTFOftCTBO JUIfl FEMOHT A 
OBCAJlHOfl KO/IOHHU. BxnxmaKDiee no- 
nufl cepaeHHHK, Ha mmoiefc kohto Koroporo 



daspenneua nopHHpyicwasi ronoBKa c pacnw-^ 
P«iodikm kohjcom, npcxfrwiBHyio rpytfy c : ; ? 
BopxuHM ynopoM * ycTaHo«noHHWft naa hum 
AEOpb, cocroauwA wa Bepxaero h wufoiero 
kook>xob, nonocn> MejKny kotopumh cootaeHa 
c nonocrt» cep/ioHHHKa, o r n h h a » - 
jseo c « r©M, htd, c nenbw ynpomeiwa. 

KOHCTpyKUHH H nOBMUIOHHfl a^KTHBHOCTH 

cro paforai 3a cwr Hckmoietresi noBpeacae- 
ma otScaflHoa^itonoHHM flkbpeM^nocneflHHft 
ycTfiHOBJieH c B03M03KBOCTb» oceBoro nepe- 
Memetmfl baoto, cepaenHBKa h nojoipywinieH 
c o6enxcTopoH f npM stom Bepximtt h HWKHHft 
Kv*yx* HKopfl.cHa&iceHW coor^rcTBeHHOH^ 
noABioKBUM HnoflBH^CHi^ynopaj^^epaayKUW- 
MB co creHKaMH Koacyxa H Cepfl6HHHKa 3BM- , 
mywe KBMepu, coenBHeHHwe c nonocTbio 
cepaeHBHxa, a mow ynopanw paaMeiueHW 
caMoynnoTHflicniHecsi mciokgtm, w>ropue b 
HepafaMBM nontwceHira. pacnonoxeHH bhtt- 

pH KOMCyXOB. 
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M3o6poTewwe othxhtck * h£-4>»<?raooflo- 
GuMxuefl npoMbCii/ieHwocru m moxot 6un> 
lanitwnoooftHO np« ycroMOBxe Meron/rx moc kkx 



::<i4tfjs^ n/xacnjpett b Mecrax HapyuieHwA repMeTHMno- 

&'^-h::±!i>- - • _ : ' ^« — _ 



n«cr coGi ft ninpaaauMOCKyK) nasiepy 7. 
cooCauoHH>To c nonocrbw 8 cepaeMHiiKa 1 
nocpo/jc trom panuonbKux KaiianoB 9. 
• ■i^nonBHWiiwo cexropw 5 b pa6oMeM nono- v ^ v 
xghmh onpeneroiior Hapy)KHbifl AHBMerp nop- ^|r : 




^ -^^cepfleHHMKOM ruflpaBmiMecKMe xaMepu 
.••^l^^perOTiq' HBJweicsi* ycTpoftcrBtr mm peMDH-. '^iijl9; noOTeflirae, a^TawKO nonocri, 20 ^ 
Tafo6caaHOft Konoroai, BWDOMaiomee nomft .,.,;,. < Meray^aM^ MaH*eTaMH . 14 

cepaewix, v .Ha hidkhgm ,kohug xoroporo . j- v - - .-h** 1 5^.coo6ue"HM ~ c v noitocTbio 8 nocpefl- 
'3flKpenneHaflopHiipyioa^Rr(>noBKacpacuiHp$i-- 20 ctbom pa/wajibiibDC kaHanoB 21 - 23 
np o4mjn>H yx> . rp y6y 'c Bepx- 




?*- KBM >nbpOM H yCTaHOBJieHHblft Hafl HMM »X0pb, 

; coctojiiumA H3 aepxnero n rnvncnero xoxyxoB, 
.^nonocrb Meacny xoropbiMH coo6uieHa c no- 
;K;/ioCTb» cepneHHHica \2\ • ;.■ 

HeaocTaTxoM yxa3aHHboc ycr potters hb- 

nfleiCJI ^C/IDMHDCTb K0HCrpy^H^B0OM03IC- 

r woCTTb;^ oBpewemw • peMOH^yi^ 
hu^m Kopc m b MecTex 3aiienneHMJi;C ;*Heft . V . 
tuiamek 'nxopsi. 
1 HenbH^ofipereHitfl-ynpouieHHe koHCTpyx- 
- mro r noBbnnemie e xtwbh oc th ero.pa6o- 
..^TM„aa cser hckthohchmsi noBpeacaemoi o6cao- 

^:^^m\\lenb noCTiiraercH tcm/^hto siKopb 
ifKOBJieH c B03MO)KMocTbio oceBoro 



fl|E$^nii Bflonb cepne^HMica k * rioflnpy»ciiHeH 
^S®S^o6eiot cTopoH^npn aroM BepxHUfi m hh* 



HjokkhA xoHeu cepaesHMKa oKaHMMBaeTCfl 
6caiiMaK0M^2.4^c, o6parKbiM wianauoM 25 v ^fe 
^•ycrpoftCTBO cn>CKaercfl b cxaaacHHy Ha^£*v 
KOJibmtc HacocHo-xoKffipeccopHbXx Tpy6 26. 
25 Ha cepaesHMxe 1 h noA axopeM pacno- \ 
. juMxeKbi npyxHHbi 27 "to 28, -■'■i^jM 
^j:^ycTpoflcTBO pa6oraer^c«enyKOWM o6pa-^'^ 

v^^B^cbi^a^ BHtne*ero T onycxaior b CKBa-^^ 



30 ytcuny b aoHy peMOHra o6ccuiH0fl xonomibi 
29 Ha HacocHo-xoMnpeccopHbcc Tpy6ax 26. 
b xoropofl cobaawr naBneHMo nyreM 3a- ^ : 
Ka^xM^JKHflxocTH, xoTopafl, nonanafl nepeo 
paa^QJibKbic xaHanbi 21 - 23 h 9 



18 h 19 H b 




^rt^ycrpoftc 



CTopoHbi xio no/iHoro cxarvw noc^eaHHx h 
ocBo6o)KaaK)T ynnorHnrenbHbie MaH)Ken>i 
1'4 h 15, xoropwe pacnpflMiuiflCb, ymipaior- 
cn b o6caflHyio xononny 29. o6pa3ya c ee 
cTeHKofl rHApaBmisecxyK) xawepy 30. Hon 
AaBjneHMeM^tfHAKDcrH ynpyran AMa(J)parMa 4 ^ 
fle^bpMwpyeicfl >s nepeMemaer noflBH^Hwe 
^ cexropw 5' a'o yn opa : orp bhmhm b a iouikx BMCTy-^*' 

/ noB'O/xopnyca . 3 ^ iopMMpyKmero aophb^m 
& i -.^/.a... ,»i «Lm«nij» iir : 11 nflfiMPP nnno)xeHH0 




Viocrbio cepneHHnxa, a ^ejxny ynopaMM 
paaMemeHbi caMoynnorwiKmMecsi " MBHxe- 
rbi, xoropwe b Hepa6oneM nonoxceihiH pacno- 45 
noxceHbi BHyrpH xoxyxoB. 
1 ^Ha 4»Kr.. 1 H3o6pa)xeHo ycTpoftcrBo, 06- 
mafl BHA; hb 4>Hr. 2 - ro oxe, b HaMajib- 
^Hbifl^MOMeHT AopHOBamtn; Ha 4>nr. 3 ; ce- 
I^^A-A^a^Hr. 1; :^^^^^ e ' 

itSa' c^TOHT^^oro- cepi^ nonomeiwe. 
ica l (cm *mt. 1), Ha KoropoM xecTKo aaK--" '•^np6*MiifcMaif. T P y6ft-'10 non aeflcrBMeM ■•-.^ 



penjieH c BOABK)KHbiM pacmHpaiocmM.^KOHy- 
^coM|2^p^P>n^ ^ ' 

\Ko?pporo" oaxiiJOMeHbi ynpyrasJ^AHfl^parMa 4, 
noflBH^cHbie cexropw 5 h noABHWHbie xo/ib- 
J '^Vua 6. JlpocTpaHCTBo, orpaHnseHHoe xopny- 
^-Fcom"3 h ynpyroA Awa^parMofl 4, npencraB- 



ycHJivw, cosaaBaeMoro xo^yxoM 13. nepe3 
npy^HHy 2:8^i¥> Ha non^H)KHbifl ynop 11 b;v 
55 5 nepBOiiaMajk'Hwfl.MOMeHT nepeMemacTC«^PHH2 
Haeaxaer Va pacuiHpflKUiHfl xonyc 2 h tie- -v. 
4)opKflipyeTCfl (cm. hb (|>Hr. 2). npoucxooMT 
xax 6bi 3BKJ1HHH bshhc npc4" T ib'» 0 tt ^ py6w 



mi 
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10 b dGcouhdr xsnoHHp Jf». fl.viee on cmot 
noBbniJi ma AflMeHMH b K9\iepe 30 cooaaer- 
c*i ycH/ine ora nporacKHBauxa aopHHpywtueft 
ro/ioBKi! c xotiycoM 2,no'Bceft zuiHHe npo- 
<J)wa»Hoft Tpy6bijl0, npH xoropoM BMecre 5 
c ce pac mww kpm^L' H a mw Max) r •nonHMMarbca y., . 
•flerajro 27;^1^^6^|l4: OflHOBpeMGHHo, * 
ho CHvxas? flaWeKHP;B^Tp>"6ax, c noMoiubio • 

TQJieBOfl CMCTCMU^( He* H306p0j«CHfl) HBCOC- 

MC^xoNmpeccopraiM. Tpy6aM 26 coanawT-.v!- 
nonommreJifaHW^MaTflr.^npH stom, nepeMe- 
maWb BBepic^K^y^ * 
pacfxirapflet;ynlx>^jtBM>^i^y6y 10. Bcnenj^^- 

Oa ; K0H)C0M^2|^^^^BX0AHr 4>0pNffipyKUtHfl'.' 

flopH c HapyHon^^flHBMerpoM, HeotfxoflHMMM 15 
jura nojiHofl Ae^opMBUHH npo4>HabHOfl rpy6u , 
10 BMyrpH pevtoHmpyeMOfl Tpy€u h o6ecne- 



10 



semi* nnoTHoro xoHTaxTa Me*my hum. 



71 4 

npouecce npoxoMxieHtm nonyca m aopn \ 

pea rpytSy nocnennnH ynepttHBaercn or cms- 1 

ujeHwa ynopoM 11. • \ I 

□ O flOCTMXeHHH paCUIHpfllCmMM KOH>COM . \ I 

ynopa 11 nocneflHMA w Aera/w 28 r 13,;17^jTV^; 

h .15 Taxace 6yayr ncpcMcwaTtcji .4^1 

Ilo Bbocofle <t>opMHp>xmer(> flopxa H3 BunpaB^m^^^^. 

jieHHofl rpy6w 10 n a anew© c6pacbiBax>r;'|3^ 

ripn 3tom non fleftcTBMCM cHJi ynpyroll r£tf 

4>opMauHK npysxHH 27 m 28 xoacyxu 12 ^"V^fv^'iv^ > ^-U r ' I 

h 13 ABKraiorca HaBcrpeMy npyr apyry H -^b'^- *&'V;i 

3axniOMaior b ce6e ymiornHrcnbHuo MQH)K , (> ^^fe^^^ 

tu 14 h 15. riocne aroro ^ r P°^^ BO j.Jf^^^^^. 

BJiexaior M3 cxBaxHHM. .-^^jp^ 

npoxuiaraeMoe ycTpoflcTBo KMeer npocTyw^^^H;^ 
KOHcrpyxuHio, a npKMeHemie ero ^o^BtmHrJ^^^^J.^pf 
HsGeatarB noBpejxfleHMfl ofoaAHoft KonoMiai^l^'v'V;^: 
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BHHHnH 3aKB3 708 1^^^^M^ 
i Tnpa)K 603 - noanacHooJ" 

<t>HHHan nnn TlaTeHr*. 
r.y*ropofl, yn.npoexTHafl.4 
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(54) (57) A DEVICE FOR CASING 
REPAIR, including a hollow mandrel, at 
the lower end of which 



is attached a coring head with 
expanding cone, a shaped tubular with 
an upper stop and an anchor mounted 
above them, that consists of upper and 
lower covers, the cavity between which 
communicates with the cavity of the 
mandrel, distinguished by the fact that, 
with the aim of simplifying the design 
and improving the efficiency of its 
operation by eliminating damage to the 
casing by the anchor, the latter is 
mounted so that axial displacement is 
possible along the mandrel and it is 
spring-controlled on both sides, where 
the upper and lower anchor covers are 
provided respectively with fixed and 
movable stops, forming closed 
chambers with the walls of the cover 
and the mandrel that are connected 
with the cavity of the mandrel, and 
between the stops are disposed self- 
sealing packing rings, which in the 
nonoperating position are located 
inside the covers. 



[vertically along right margin] 
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The invention relates to the oil and gas production industry, and may be used for 
placing metal patches at positions where the leaktightness of casings has been impaired in oil, 
water, and gas wells due to corrosion, wear, perforation, failure of threaded joints, and so 
forth. 

A device is known for casing repair that contains a shaped sealing assembly, a coring 
head consisting of a cone, slips, and rod, an anchor, and a hydraulic chamber [1]. 

The device closest to the invention in technical essence and attainable result is a 
device for casing repair that includes a hollow mandrel, at the lower end of which is attached 
a coring head with an expanding cone, a shaped tubular with an upper stop and an anchor 
mounted above them that consists of upper and lower covers, the cavity between which 
communicates with the cavity of the mandrel [2]. 

A disadvantage of the aforementioned devices is their complicated design and the 
possibility of damage to the casing under repair by the anchor at the places where the anchor 
slips engage it. 

The aim of the invention is to simplify the design and to improve the efficiency of its 
operation by eliminating damage to the casing by the anchor. 

The aim is achieved by the fact that the anchor is mounted so that axial displacement 
along the mandrel is possible and it is spring-controlled on both sides, where the upper and 
lower anchor covers are provided respectively with fixed and movable stops, forming closed 
chambers with the walls of the cover and the mandrel that are connected with the cavity of 
the mandrel, and between the stops are disposed self-sealing packing rings, which in the 
nonoperating position are located inside the covers. 

Fig. 1 shows a general view of the device; Fig. 2 shows the same, at the initial 
moment of coring; Fig. 3 shows the A— A section in Fig. 1; Fig. 4 shows the B— B section in 
Fig. 1. 

The device consists of hollow mandrel 1 (see Fig. 1) on which is rigidly attached, 
with a movable expanding cone 2, a forming mandrel, the housing 3 of which includes elastic 
diaphragm 4, movable sectors 5, and movable rings 6. The space bounded by housing 3 and 
elastic diaphragm 4 is 
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the hydraulic chamber 7, communicating with cavity 8 of mandrel 1 by means of radial 
channels 9. 

Movable sectors 5 in the operating position determine the outer diameter of the 
mandrel, which is equal to the inner diameter of shaped tubular 10, located above cone 2 and 
engaging stop 11, above which is mounted the anchor, which is spring-controlled on both 
sides and consists of two covers: an upper cover 12 and a lower cover 13, inside which are 
disposed self-sealing packing rings 14 and 15 with fixed and movable stops 16 and 17, 
forming hydraulic chambers 18 and 19 with the corresponding cover and the mandrel. The 
latter, and also cavity 20 between self-sealing packing rings 14 and 15, communicate with 
cavity 8 by means of radial channels 21-23. The lower end of the mandrel is terminated by 
shoe 24 with check valve 25. 

The device is lowered into the well in string 26. Springs 27 and 28 are disposed in 
mandrel 1 above and below the anchor. 

The device operates as follows. 

in assembled form, it is lowered into the well to the repair zone of casing 29 in 
tubings 26, in which pressure is created by pumping liquid that, by entering chambers 7, 1 8, 
19 and cavity 20 between packing rings 14 and 15, through channels 21-23 and 9 (see Fig. I), 
exert pressure simultaneously on the walls of covers 12 and 13, packing rings 14 and 1 5, and 
elastic diaphragm 4. Covers 12 and 13, overcoming the resistance force of springs 27 and 28, 
move in opposite directions until the latter are completely compressed, and release sealing 
rings 14 and 15 which, being straightened out, push against casing 29, forming with it the 
wall of hydraulic chamber 30. Under pressure of the liquid, elastic diaphragm 4 is deformed 
and displaces movable sectors 5 to the stop of the restraining lugs a of housing 3 of the 
forming mandrel, and thus they go to the operating position. 

The shaped tubular 10, under the action of the force created by cover 13, through 
spring 28 on movable stop 1 1, at the initial instant of time moves downward and travels to 
expanding cone 2 and is deformed (see Fig. 2). Shaped tubular 10 is essentially wedged 
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in casing 29. Then as a result of the increase in pressure in chamber 30, the force is created to 
pull the coring head with cone 2 along the entire length of shaped tubular 10, whereupon 
together with mandrel 1, the parts 27, 12, 16, and 14 begin to be lifted. Simultaneously, 
without reducing the pressure in the tubes, with the help of a hoist system (not shown) 
additional traction is created on tubings 26. In this case, by moving upward, cone 2 pre- 
expands shaped tubular 10. Following cone 2, the forming mandrel enters the tubing, and 
said mandrel has the required outer diameter to completely deform shaped tubular 10 inside 
the tube to be repaired and to ensure close contact between them. 
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During passage of the cone and mandrel through the tubing, the latter is restrained from 
shifting by stop 1 1. 

When expanding cone 2 reaches stop 1 1, the latter and the parts 28, 13, 17, and 15 
also will be displaced upward. When the forming mandrel emerges from the straightened 
tubular 10, the pressure is released. In this case, under the action of elastic deformation forces 
of springs 27 and 28, covers 12 and 13 move toward each other and enclose sealing rings 14 
and 1 5. After this, the device is withdrawn from the well. 

The proposed device has a simple design, and its use will make it possible to avoid 
damage to the casing from the anchor. 



[figures under columns 3 and 4] 

[see Russian original for 
figure] 

[see Russian original A — A 

for figure] 

Fig. 3 

A A [see Russian original 

for figure] 

[see Russian original for 
B B figure] 
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